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Abstract 
FRANK JOSEPH KURTENBACH 
Under the supervision of Dr. Paul Brynteson 
and Professor Glenn E. Robinson 
. The purpose of this study was to utilize Hall's method of anthro­
. pometric measurements on a select sample of South Dakota wrestlers, and 
to compare the results of Hall's method with the current procedure of 
establishing minimum weights o 
The subjects included wrestlers competing in four of eight dis­
trict tournaments during the 1969 State tournament series. Five body 
measurements were taken from each competitor. The measurements included 
were: (1) height; (2) chest width; (3) chest depth; (4) width at the 
illiac crests; (4) thigh circumference. These raw data were converted 
to predicted minimum weight by using a regression equation developed by 
Hall. With the use of tables the investigator compared the predicted 
weight with the wrestler's current certified and his wrestling weight. 
The analysis revealed that Hall's method, with some adjustment, 
could be used as a guide to establishing certified weight for wrestlers 
in South Dakota. 
ACKNONLEIX3MENTS 
The writer wishes to express sincere appreciation to his 
advisors, Dr. Paul Brynteson and Associate Professor Glenn E. Robinson, 
plus the entire staff of the Department of Health, Physical Education, 
arid Recreation for their valuable �uggestions and guidance during the 
preparation of this manuscript. 
Appreciation is extended to Dr. Lee W. Tucker, Associate 
Professor-of Agriculture and Biological Sciences, for his statistical 
assistance. 
A special thanks is due to the investigators wife, Jean E. 
Kurtenbach, without whom this graduate study would not have been 
possible. 
FJK 
CHAPTER I 
THE PROBLEM AND DEFINITIONS OF TERMS USED 
CHAPTER I 
THE PROBLEM AND DEFINITIONS OF TERMS USED 
I. INTRODOCTION 
Interscholastic wrestling has expanded in South Dakota to include 
approximately eighty schools. In South Dakota, as in every other state, 
there has been· criticism about the sport because of the possibility of 
excessive weight reduction. It is currently a nation wide trend to 
investigate and revise ·the rules and regulations pertaining to weight 
certification. Very little research has been attempted to scientifical­
ly specify the weight class best suited for the individual competitor. 
II. PROBLEM 
Statement of the problem. The purpose of this study was to 
utilize Hall's method of anthropometric measurements on a select sample 
of South Dakota wrestlers, and compare the results of Hall's method with 
the current procedure of establishing minimum weights. 
Importance of the study. An effective method of obtaining scien­
tific data to be used to aid physicians and coaches in establishing 
minimum weight certification is necessary. The health of the individual 
wrestler should be of primary importance when the athlete is put through 
a vigorous training program to attain proper strength and physical con­
dition to compete in wrestling. There is a possibility that in some 
cases a parent, coach, or squad vacancy may encourage a wrestler to 
reduce his weight beyond that of good health standards. It was the 
desire of  the investigator to determine if  Hall's method of anthropo­
metric measurements could be used effectively to standardize minimum 
weights for athletes competing in high school interscholastic wrestling 
in Sou th Dakota. 
Limitations of study • . 
1. Subjects were the wrestlers competing in 4 of  the 8 district 
tournaments in South Dakota. 
2. Actual measuring was accomplished by the investigator and a 
qualified assistant. 
3. The measurements were taken at the site of  the district 
tournaments following weigh in. 
4. The date of  the tournaments determined the selection of  the 
sample. 
III. DEFINITIONS OF TERMS USED 
Anthropometry. The science of measuring the human body and its 
parts. 1 
Hall's method. A method which uses five selected anthropometric 
.measurements to determine the healthy weight of a growing child. 
Healthy classification. Minimum weight that can be attained 
without starvation or dehydration. 
1webster's New Collegiate Dictionary, (Springfield, Massa­
chusetts: G & C Merriam Co., 1956), p. 38. 
3 
4 
Weight certi fication. Minimum weight established for an indi­
vidual wrestler for competition in the state tournament series according 
to local wrestling regulations . 
Scratch weight. Minimum weight before growth pounds are added 
later in the session. 
Caliper. An anthropometric�measuring device. 
Depot fat. Excess subcutaneous body fat. 
IV. HYPOTHESIS 
The Hall method can be used to guide the physician and coach in 
establishing a certified minimum weight for interscholastic wrestlers. 
CHAPTER II 
REVIEW OF THE LITERATURE 
CHAPTER II 
REVIEW OF THE LITERATURE 
The information presented in this chapter will come und�r one of 
i 
three headings: (1) literature on the physiological aspects of "making 
weight"; (2) literature on t�e current rules related to weight control; 
(3) l�terat�re on the use of  anthropometric measurements. 
An extensive search of the available literature on the problem 
created by excessive weight reduction, and how this could be controlled, 
is included in the chapter. Books, periodicals, and athletic associ­
ation guidelines were investigated in presenting information pertinent 
to the study. 
I. LITERATURE ON THE PHYSIOLCGICAL ASPECTS 
OF "MAKING WEIGHT" 
Hens en stated: 
The objective of  losing excess weight is to achieve maximum 
physical efficiency. This should be an important part of any 
athletic training program. 
The objective o f  establishing weight classes in wrestling is to 
match young men of  equal size against one another.2 
He continues by saying that neithe:r- of these objectives states 
that a wrestler should cut weight.to gain an unfair advantage. The 
coach must be educated to provide the guidance so the wrestlers can find 
2 Stanley W. Hensen, Jr., "The Problem of Losing Weight," Amateur 
Wrestling News, 14: 8, February 12, 1959. 
7 
this ideal weight.3 
Hensen further stated that the two main sources of  excess weight 
are the depot fat and body fluids. The fat can be eliminated if  
properly controlled. The loss of  depot is a slow process. Body fluid 
on the other hand is not excess wejght. The loss of fluids.can cause 
rapid fatigue and even mental. confusion. The kidneys contro� the 
amount· of  and regulate the chemical composition of  the body fluids. 
Dehydrati?n can cause inJury to the kidneys; however, very little 
evidence of  this has been reported. The electrolytes are ions of  chemi­
cals found in solution in body fluids and are necessary in proper con­
centration in order for the muscles to function properly. Even with 
the consumption of fluids it takes time to balance the electrolytes for 
maximum performance. If a moderate electrolyte imbalance exists, 
extreme weakness, mental con fusion, and muscular incoordination 
result. 4 
Cooper stated: 
Weight-making and its related problems are responsible for well 
over 90% o f  all criticism and unpleasantness associated with the 
sport of  wrestling. Much criticism and concern tends to be exagger­
ated and supported by rare cases of serious abuse. However, abuses 
can occur, some inadvertently, if the medical and nonmedical super­
vision personnel are not sensitive to the individual needs and 
tolerance of  each wrestler with respect to defensive weight control 
practices. This is best done if the boy's health .status and history 
3Ibid. 
have been obtained, if he has trained well for at least four or 
five weeks prior to the season's first weight classification
5 
and 
if body composition enters into the weight control guidance. 
8 
Ryan reported that weight making is one of the toughest problems 
in the conditioning of athletes� He agrees that excessive weight 
reduction is potentially harmful and an unsound practice. The problem 
is - - what is excessive? At all-levels of administration people are 
aware of the problem and are doing something about it. The National 
Federation appointed a committee in 1963 and put minimum rules in its 
handbook-. 6 
Ryan continued that the chief reason given for weight reduction 
below the natural weight is to gain an advantage in height, reach and 
leverage. This advantage is nullified, however, for most boys when the 
weight loss becomes excessive. The possible harmful effects of ex­
cessive weight reduction may be listed under three main headings: 
starvation, dehydration, and excessive repletion of food. As little 
as 3 per cent of body weight lost by dehydration can impair performance. 
On the other hand, as much as 10 per cent of the body weight can be 
lost, if the loss is due to caloric intake, and performance will not 
be significantly impaired. The immediate effect of rapid repletion is 
to increase his weakness rather than to give him renewed strength. The 
5Donald L. Cooper, "Medical Aspects of Weight Control, "  American 
Medical Association Proceedings of the Eighth National Conference on 
the Medical Aspects of Sports, November 27, 1966, pp. 36-39. 
6Allan J. Ryan, "Making Weight in Wrestling," Wisconsin Inter­
scholastic Athletic Association Bulletin, 45:6-7, November 29, 1968. 
9 
coach is the key person to be educated as to these facts. Rules may be 
enacted, but it is up to the coach to enforce them. The problem is 
that many coaches have not been educated to these facts. 7 
Maetozo studied the professional preparation of  athletic coaches 
in selected sports. He reported t�at bus drivers need trai�ing in first 
aid but a teacher can coach wrestlfng in most states with no training in 
fir·st aid, physical education, or a preparation course in wrestling 
·coaching. It was found that coaches and school administrators, excluding 
principals, favored state certification of coaches. Theory and technique 
courses were high on the list recommended by these people. Less than 
47 per cent of  the track, soccer, and wrestling coaches had earned a 
letter in the sport he was coaching. A large number of coaches never 
earned a letter at all. Maetozo feels one should have some under­
standing o f  the anatomy and physiology of  the body to be able to advise 
a student or parent about the ideal weight of  a wrestler. All who are 
associated with the coaching profession should strive to delineate the 
specific knowledge, skills, activities, and understandings necessary to 
best assist youth.8 
Rasch and Kroll reported that weight reduction for the adolescent 
7 
Ibid. 
8Matthew G. Maetozo, Jr. , "An Analysis of the Professional Pre­
paration of Interscholastic Athletic Coaches in Selected Sports," 
(Microcard, Master's thesis, Springfield College, Springfield, Massa­
chusetts, 1965) , pp. 72-74 . 
10 
is an undesirable practice. The older boy can tolerate a sizeable 
reduction of body weight for a short period of time without causing 
measurable harm. The restriction of caloric intake involves the risk 
of vitamin and mineral deficiency. Reduction by water restriction 
results in fatigue. The physiological effects of dehydration are more 
severe than semistarvation. The w:r:estler's diet need not be special, 
only s:uffici_ent, well-balanced, and nutritious. The evidence presently 
· shows that there is an advantage in the consumption of a relatively 
high carbohydrate diet.9 
Booth reported that: 
One of the nation's outstanding wrestling coaches, E. C. 
Gallagher believed that having the right father and mother enhanced 
chances for success in wrestling since the wrestler was thereby 
" bred right" . He believed that the son of a rich man was a poor 
choice to become a wrestler, and selected only poor boys who cannot 
go out in society. 10 
Booth continued by writing that if this is true it must be kept 
in mind that a boy may physically, through excessive loss of weight, 
harm himself to gain the recognition he needs through competition. 11 
9Philip J. Rasch and Walter Kroll, " Making Weight and Diet for 
Wrestlers," What Research Tells the Coach About Wrestling, 1964, 
pp. 42-48. 
10 
E. G. Booth, " Personality_ Traits of Athletes as Measured by the 
M. M. P. I.,"  Research Quarterly, 29:127-38, March, 1958. 
11 
Ibid. 
Englund reported that co1lege wrestlers losing similar amounts 
of  weight did not display any decrease in physical efficiency as 
measured by an adapted Harvard Step Test.12 
11 
Duncan stated a wrestler is sacrificing his physical fitness by 
severely restricting his caloric intake in the process of  rapid weight 
reduction. The fact that tra_ining- is severely deterred due to fasting 
is• rea.son enough to curb this. practice of  rapid weight reduction. If 
· prop·erly accomplished, overweight athletes can reduce weight by employ­
ing a proper diet. Acceleration of  the training program should be the 
major factor in reduction o f  weight. Total fasts should never be pre­
scribed for athletes preparing for athletic competition. An individual, 
in order to be prepared to perform properly, must maintain a minimal 
daily caloric intake. 13 
Duncan further stated: 
Rapid decrease in weight due to extreme restrictions in caloric 
intake or total fasting are contraindicated immediately prior to or 
during periods when the maintenance of m?ximum physical efficiency 
is demanded. Consideration is given to clinical manifestations, 
ketone production, nitrogen balance, hyperuricemia and alterations 
in serum electrolytes during fasting. 14 
12 
John H. Englund, "A Comparative Study of Cardiovascular Adjust-
ment to Rapid and Extreme Weight Reduction in College Wrestling," 
(Microcard, Dissertation, Colorado State College, Greeley, Colorado, 
1961), pp. 82-83. 
13  
Ibid. 
14Garfield G. Duncan, MD, "Some Effects of Rapid Weight 
Reduction," American Medical Association Proceedings of the Seventh 
National Conference on the Medical Aspects of Sports, November 28, 
1965, pp. 55-58. 
12 
Novak reported that adol�scent boys who participate habitually 
in sports seem to have significantly less total body fat than boys who 
do not participate. The upper arm and calf regions show greater 
muscular development in athletes. \ This may help doctors and coaches in 
establishing clinically desirable weight advice for the high school 
wrestler. A skinfold measurement of less than 10 mm on the dorsal 
upper .arm may serve as a somewhat reliable indicator of minimum weight. 
It would be unwise to reduce an adolescent boy beyond this measurement. 
Due to the limited amount of stored energy in such a boy it would be 
unwise to prescribe a caloric-deficient diet. 15 
Novak further stated: 
Physical activity has a profound influence on body composition. 
It has been demonstrated that body density, fat-free mass, exchange­
able potassium, total body water, oxygen consumption and creatinine 
excretion are higher in physically active men as compared to seden­
tary men of the same age. Similar information has been obtained in 
studies of body compartments of adolescent boys engaged in habitual 
physical activity versus nonparticipants of the sa·me age groups. 
Comparative data concerning biophysical, biochemical, and anthropo­
metrical evaluation of body composition support the contention that 
simple height and weight information is inadequate for objective 
clinical appraisal of desirable body weight in adolescent boys. 16 
Canham and Consolazio stated that the stress due to physical 
activity in competitive sports is great enough without the addition of 
nutritional limitations. Athletes and coaches should be educated in 
15 
Ladislav P.  Novak, PhD, " Body Composition and Clinical Estima-
tion of Desirable Body Weight," American Medical Association Proceedings 
of the Seventh National Conference on the Medical Aspects of Sports, 
November 28, 1965, pp. 58-63. 
16Ibid. 
13 
nutritional training. Decreased per formances can occur quickly due to 
excessive loss o f  water and salt. This must be replaced in order for 
the individual to per form properly.17 
II. LITERATURE ON THE CURRENT RULES RELATED 
TO WEIGHT CONTROL 
· The necessity o f  a method used to predict a healthy minimum 
· weight f�r wrestlers is essential to meet creditable health standards. 
Most o f  the complaints .and criticism about wrestling are aimed directly 
at weight reduction and the tactics used in the process of reducing 
weight. The state athletic associations are aware of  the problem and 
many state associations, along with the National Wrestling Federation, 
are trying to construct rules to alleviate the problem. 18 
Ericksen stated: 
A tremendous growth and interest in high school wrestling has 
occurred in recent years. The one problem that has accompanied 
this growth is the concern for reasonable regulations that properly 
classify wrestlers according to body weight. Different state high 
school athletic associations have initiated various weight control 
plans to prevent possible excessive weight reduction among the 
wrestlers. The weight control plans have proved bene ficial to the 
17 John E. Canham, MD and C. Frank Consolazio, "_Nutrition and 
Stress," American Medical Association Proceedings of the Seventh 
National Conference on the Medicai Aspects of Sports, November 28, 1965, 
pp. 64-69. 
18John E. Roberts, "Wrestling Weight Control Practices and 
Regulations," American Medical Association Proceedings of the Seventh 
National Con ference on the Medical Aspects of Sports, November 28, 1965, 
p. 54. 
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14 
wrestling program, but no p1an is completely foolproof. It remains 
difficult to determine what is "excessive" weight reduction. 19 
The National Federation of State High School Athletic Associa-
tions and the Committee on Medical Aspects of Sports of the American 
Medical Association have been concerned and have tried to improve 
weight control programs. Many communities are confronted with a boy 
trying to control his weight. · The fact that boys in competition are 
still growing is of some concern. The National Collegiate and Inter­
scholastic Wrestling Rules Committee has been incorporating guidelines 
into the rules to protect the young wrestlers. 20 
As is stated in the 1969 NCAA Official Wrestling Guide: 
Competition shall be divided into the following 12 classes: 
95 lbs. 
103 lbs. 
112 lbs. 
120 lbs. 
127 lbs. 
133 lbs. 
138 lbs. 
145 lbs. 
154 lbs. 
165 lbs. 
175 lbs. 
Unlimited 
All heavyweights must weigh a minimum of 175 pounds. 
All interscholastic competition, including interstate compe­
tition, shall be conducted in the above 12 weight classes and all such 
competition shall be governed by the rules as set forth in the NCAA 
Wrestling Guide - high school modification. 
19
Finn B. Ericksen, ''Current Plans and Their Loopholes," 
American Medical Association Proceedings of the Eighth National Con­
ference .£!l the Medical Aspects of Sports, November 27, 1966, pp. 34-36. 
20 
Ibid. 
15 
1. Beginning January 1st and continuing until February 1st, two 
additional pounds will be allowed in each weight class. 
Beginning February 1st and continuing for the remainder of 
the season, one additional pound shall be allowed in each 
weight class. This will make a net increase of three 
pounds beginning the 1st of February. 
2. The Rules Committee recommends that individual state associ­
ations utilize an effective weight control program which 
will involve the competitor, the parents, a physician and 
the coach. 
3. The use of  a sweat box or a similar artificial heat device 
for weight reduction purposes is prohibited. 
4. Dual Meets. Contestants may weigh in a maximum of one hour 
and a minimum of one-half hour before time the meet is 
scheduled to begin. (Changes in ·.time may be made by indi­
vidual state associations.) 
5. Tournaments. Each day of the tournament, contestants may 
weigh in a maximum of three hours and a minimum of one­
half hour before the meet is to begin, with one pound 
allowance to be given each day over the weight limit of  
the previous day. A contestant who is to represent his 
school must be named at the time of weigh in. (Changes in 
time may be made by individual state associations.) 
6. A contestant may not wrestle more than one weight class above 
his actual weight at time of weigh in.21 
Variations in rules from the NCAA Official Wrestling Guide: 
In Idaho a wrestling team is made up of thirteen boys who compete 
in thirteen different weight classes. The w�ight class in which a boy 
wrestles is determined by his actual weight, usually within an hour 
be fore the first match of a dual meet, and within an hour before the 
first match each day of a tournament. The thirteen weight classes are 
98, 106, 115, 123, 130, 136, 141, 148, 157, 168, 178, 191 and Hwt. 22 
21 Charles Parker, Editor, "Weight Classification," The 1969 
Official National Collegiate Athletic Association Wrestling Gu� 
pp. 8-9. 
22rdaho High School Athletic Association, Idaho Wrestling Hand­
book, 1968-69. 
Iowa wrestlers are certified in the presence of  the visiting 
coach. The wrestler must make scratch weight when he establishes his 
certified weight. Each wrestler than can gain two lbs. December 1st, 
January 1st ahd February 1st, a total of  six lbs. during the season. 
If  he wrestles up more than one we�ght he will have to certify one 
weight higher.23 
16 
. In Illinois a boy who wrestles in an interscholastic match after 
_ ·December 20th without being certified will not be eligible to compete 
in the state tournament series. Any wrestler who fails to make his 
certified weight and then wrestles at a higher weight, must re-certify 
at the next higher weight classification for which he qualifies on the 
day of such match. This re-certified weight becomes his new certified 
weight insofar as competition in the district tournament is concerned.24 
In Indiana a student must have wrestled in a minimum of  six dual 
meets or tournaments, or weighed in a minimum of  eight times in his 
certified minimum weight classification to be. entered in that weight 
division for the Indiana High School Athletic Association tournament 
series. He may qualify for the weight division above his certified 
minimum weight classification by having wrestled a total of six or more 
dual meets or tournaments in the two divisions. The school principal 
23 
Iowa High School Athletic Association, Iowa Wrestling Manual, 
Boone, Iowa, 1968-69. 
24 
Illinois High School Association, Interscholastic Activities 
Guide, 1968-69. 
17 
shall assume full responsibility to see that all rules and regulations 
regarding certified minimum weight have been observed. 25 
Kansas rules that after December 24th all schools will wrestle 
at "Challenge Weights. " The "Challenge Weight" is an allowance of five 
additional pounds above the "Certified Weight" in each weigl)t class. 
All boys on the team will be �eighect in at every dual match and each 
day of . the tournament. Any time that a wrestler weighs over his 
. ·"Challenge Weight" he must go up a weight class and stay there for the 
remainder of  the season.26 
In Missouri a wrestler may enter a weight class in the district 
tournament provided that he has wrestled at least one-half of  his 
matches in that weight class or below after January 1st in accordance 
with the rules outlined in the Official Wrestling Guide about weights. 
Missouri discarded a plan that was set up to make it easier for high 
school wrestlers. In reality it caused more harm than good.27 
· In Montana the Official Wrestling Guide high school modifications 
are followed. No special rules are added by the Montana High School 
Association. A boy can wrestle at a weight that his actual weight may 
25Indiana High School Athletic Association, Regulations for 
Wrestling, 1968-69. 
26 
Kansas State High School Activities Association, Official 
Wrestling Tournament Manual, 1968-69. 
27 
Missouri State High School Activities Association, Wrestling 
Rules Bulletin, 1968-69. 
18 
be. He, however, can only wrestle up one weight from his actual weight 
at weight in.28 
In North Dakota during the week of December 15th each school 
must weigh in their wrestlers to establish their certified weight for 
tournament purposes. The certified weight class cannot be lower than 
the weight class determined by the-medical doctor. After December 15th 
each w:restler must make his certified weight class each time he 
·wrestles. 29 
The Ohio association follows the Official Wrestling Guide rules 
on weight increase for growth but has an interesting weigh in option 
that might enter in as far as minimum weight is concerned. 
1. Contestants shall weigh in a maximum of one hour and a mini­
mum of one-half hour before time of meet is scheduled to 
begin. 
2. However, by mutual agreement of competing schools, the 
following procedures may be followed: 
a) Contestants may weigh in a maximum of five hours and 
a minimum of one half before time of meet is 
scheduled to begin. 
b) The exact maximum time (up to five hours) shall be 
decided by mutual agreement. 
c) Teams may weigh in on home scales by mutual agreement 
of coaches and each shall furnish the weight list 
with actual weights listed, and signed by the su­
pervisor of weigh in. (It is recommended that the 
principal or other authorized person conduct the 
weigh in). Note: If any conditions under procedure 
28Montana High School Athletic Association, Wrestling Division of 
the Activities Directory, 1968-69. 
29 
North Dakota High School Activities Association, Wrestling 
Information, 1968-69. 
cannot be mutually agreed upon by the competing 
schools, procedure one is in effect. 30 
In Oregon a wrestler can move both up and down the scale of 
weight classes as long as four signatures appear on the certification 
card. 
Weight Control: 
1. Approval - Four people must approve the classification in 
. which a boy is to wrestle: the boy, his parents, the 
coach and doctor. 
19 
2. Signature - All signatures are to be placed on the official 
weigh in card. 
3. May Change -. A boy may change his lowest permissible weight 
providing a doctor, his parents, his coach and he sign a 
new card.31 
The Utah association, as does the Wisconsin association, prints 
in bold letters "ANY EVIDENCE OF EXCESSIVE WEIGHT REDUCTION WILL 
JEOPARDIZE THE SCHOOL'S WRESTLING PROGRAM." These are the only associ­
ations that make a flat statement that a school may be reprimanded for 
violating good health principles.32 
The Washington activities association .dropped the 95 lb. class 
and added a 191 lb. class. This is also true in other states, some 
even have 215 lb. weight classes.33 
30ohio High School Activities Association, Ohio High School 
Activities Handbook, 1968-69, pp. 39-42. 
310regon High School Activities Association, Oregon High Schoo1 
Activities Manual, 1969. 
32utah High School Activities Association Handbook, Clarifi­
cations of the Certified Minimum Weight Program, 1968-69. 
32washington Interscholastic Athletic Association, Wrestling in 
Senior High Schools, pp. 65-70. 
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According to the Wyoming Activities Association a boy's certi­
fied minimum weight may be changed, either up or down, so long as it is 
verified by the physician and parent on a wrestling weight permit card. 
However, January 15th is the final date for such a change. Any 
wrestlers who become certified after this date will establish their 
minimum weight certification upon initial weigh in. In the state 
tournament, a boy must wrestle at the weight at which he wrestled the 
· majority o f  his season matches e 34 
The South Dakota Activities Association stated: 
a) Determination o f  Weight Classification. Each boy shall be 
given a weight certification by a physician not earlier 
than November 1st. This examination shall be given by a 
duly licensed doctor of  medicine or a duly licensed four 
year college trained osteopath as stated in the SDHSAA 
Athletic By-Laws, Article I Section 11. 
b) Certified Weight Establishes Minimum Weight Class. A boy's 
minimum weight class shall be determined by his physician 
at the time o f  his weight certi fication examination. As a 
basis for determining the minimum weight class for the boy, 
the physician shall consider two factors: 1st, the boy's 
actual weight at the time o f  the examination, and 2nd, his 
judgement as to what the boy should properly weigh, con­
sidering his age, height and bone structure. This weight 
shall be referred to as a wrestler's "Certified Weight" and 
shall determine the minimum weight class he may wrestle in 
for the season. 
c) Wrestling Above his Certified Weight. A boy may wrestle 
above his certified weight class at the descretion of his 
coach, but never more than one weight class above the class 
in which his actual weight at weigh in time places him. It 
is not mandatory that he makes his certified weight class 
34wyoming High School Activities Association, Wyoming High School 
Activities Association Handbook, 1968-69. 
his first match in.order to be eligible to compete at his 
certified weight in later matches. 
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Example 1. The doctor certifies the boy for a minimum 
weight class of  133 pounds and, if  at the weigh in for 
his first match he weighed 137 pounds, he may wrestle 
in either the 138 pound or 145 pound class and:in sub­
sequent matches he may wrestle only one weight iclass 
above the class h�s actual weight places him in. 
Example 2. If .the doctor certifies the boy for a minimum 
of 133 pounds and at his first weigh in for a match, he 
weighs 141 pounds, he may then wrestle in the 145 pound 
or 154 pound class. Again, he may never wrestle more 
than one class above his actual weight. 
d) Moving Down in Weight Class. No contestant may wrestle more 
than one weight class below his most recent previous match. 
e) No Matches Below Certified Weight. At no time shall a boy 
wrestle below the weight class established by his "Certified 
Weight" as determined by his physician. However, he may 
choose to wrestle in a higher weight class as shown in 
examples l and 2 under paragraph (c) or he may move down in 
weight class governed by restrictions in paragraph (d) 
above. 
f) A contestant's name must be included on the "Dual Meet Weigh 
In For�' at the time of the official weigh in, even though 
he does not actually compete. 35 
As found in the Amateur Wrestling News: "Weight classes shall be 
98 lb., 107 lb., 115 lb., 123 lb., 130 lb., 145 lb., 155 lb. , 165 lb. , 
175 lb., 185 lb., and Hwt. class. All heavyweights must weigh in excess 
of  175 lbs. "36 This rule was extracted from the minutes o f  the NCAA 
35
Minutes South Dakota High School Athletic Association Wrestling 
Committee Meeting, Monday, Septemher 23, 1968. 
36 
"NCAA Rules Changes," Amateur Wrestling News, 14: 6, No. 16, 
May 14, 1969. 
Wrestling Rules Committee before the final draft was ready for publi­
cation. 37 
III. LITERATURE ON THE USE OF ANTHROPOMETR IC 
MEASUREMENTS 
-
In an article by Damon it was revealed that many studies and 
projec.ts have been completed in the realm of anthropometry. These 
22 
· proJects vary all the way from predicting lean body weight to measuring 
selected portions of the human anatomy to determine which athlete could 
excel in a specific skil1. 38 
Mitchum and Arsenault found that anthropometric measurements were 
one of the first areas of research in the field of physical education. 
For many years attempts have been made to determine structural status of 
the body. " Many studies have been made to compute growth and develop­
ment curves, body proportions and height-weight scales . " 39 
Mitchum and Arsenault also reported that: 
The change in methodology and instrumentation used to determine 
anthropometric s tructural research; however, have not shown the 
same rate of improvement and sophistication  as that of the anthro­
pometric functional research area. The instruments used to measure 
37 
Ibid. 
38 
Albert Damon, " Notes on Anthropometric Technique I Stature 
Against a Wall and Standing Free, " American Journal of Physiological  
Anthropology, 23: 7 3, March, 1964 . 
39John C. Mitchum and Barbara Kay Arsenault, "An Evaluation of 
Anthropometric Studies Appearing in Research Quarterly from 1940- 1960," 
Research Quarter ly, 37:438, October, 1966. 
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structur�l status not only ·have shown very little change, but very 
few new ones have been constructed. Changes in methodology re­
ported in published studies have resulted, in most cases, from 
di fferences of  opinion as to choice or de finition of  anatomical 
sites or ignorance of  existing standardized methodology of  collect­
ing data of  this nature . 40 
Damon found an average difference of  . 2  of an inch at all ages 
when measuring stature with the subject standing against the wall as 
compared to standing free. 41 · 
In a ·publication on body measurements, O'Brien discusses errors 
in measur-ement. The size of  the error and the scatter or spread must 
be considered. If  the individual doing the measuring does not display 
a systematic bias, his errors of measurement will tend to cancel in a 
large sample. The average will seldom be affected by such errors. If  
the sample is small or  if  you are going to measure just one individual , 
care must be taken to prevent any error from influencing the measure­
ment. Duplicate measurements could be used to insure better accuracy.42 
Mitchum and Arsenault reported that there appear to . be several 
accepted standard methods of  collecting anthropometric data. What con­
cerned the investigators was the existing methods appearing in research 
periodicals .  Most o f  these methods were devised by authorities, but 
40Ibid. 
41 
Damon, .212.·  cit . , p. 75 . 
42 
Ruth O'Brien, "Body Measurements of American Boys and Girls 
for Garment and Pattern Construction, " Miscel laneous Publications, 
No. 366, July, 1941, p .  22. 
many were appar ently devised by writers to satis fy immediate needs. 43 
In Behnke's work on the estimation of  lean body weight he 
reported: 
\ 
Consistent measurements converted to a common denominator in 
24 
terms of the body radius were compiled for both a referenc� man 
and re ference woman. Complementary relationships were .revealed 
for upper and lower trunk, and upper and lower extremity measure­
ments of  men and women. _ With refinements and standardization of  
anthropometrics and· roentgenogram techniques, the estimate of  lean 
bqdy weight from the size of the skeleton appears to be  a reliable 
reference ·standard both in heal th and disease. 44 
Behnke, Guttentag, and Brodshy found that the number of required 
measurements needed to estimate weight and surface area could be 
reduced to two ( girth o f  hips and stature) without any appreciable 
error. This would simplify the collection of data . 45 
McCloy stated: 
Anthropometric measurements translated into their weight equiva­
l ent make possible a representation of  body configuration. Con­
stants derived in this study from Navy data for the estimation of 
body weight from calf and chest circumferences were applicable to 
simi.lar data obtained from Russian soldiers in 1883. 4° · 
In McCloy's early studies at the State University o f  Iowa, he 
4 3 
Mitchum and Arsenault, 2£• cit. , p. 4 39 . 
44 
A. B. Behnke, o. E. Guttentag and C. Brodshy, "Quantification 
o f  Body Weight and Con figurations from Anthropometric ·Measurements," 
Human Biology, 31: 233, September, - 1959. 
45
Ibid. 
46 C. H. McCloy, "Anthropometry in the Serv ice of the Indi-
vidual, " Journal of I Iealth and Physical Educu t ion, 5:46, September, 
1934. 
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revealed that frequently physical measurements indicate that individuals 
should seek medical care. These measurements are especially useful in 
many school systems where a school official could detect an unhealthy 
situation and recommend further care. Training a person to obtain 
proper measurements is not very difficult and can be condu�ted in a 
short time. McCloy felt tha� the time had come for anthropometric 
measurements to be applied but that this is only one phase of the 
hea. l th program. 47 
Hechter completed a study where he predicted both total body 
weight and lean body weight. His measurements could be reduced from 
nine to three (chest, buttocks and stature) for total body weight with­
out reducing the accuracy of the prediction very much. His measurements 
for lean body weight were derived from skeletal diameters. Again he 
found that many measurements were not necessary.48 
Hall stated that: "Theoretically a person's best weight is his 
weight when he is in good physical condition� If his body is properly 
covered with fat and muscle, then his weight should be proportional to 
his skeletal size. t t 49 
Hall selected a list of measures he thought would best predict 
47Ibid. 
48
H. Hechter, "The Relationship Between Weight and Some Anthropo­
metric Measurements in Adul t Males, " Human Biology � 3 1: 335-39 . 
49
n .  M. Hall, "Determining Heal thy Growth for 4-H Club Members , "  
Research Quarterly, 35: 284-94, 1953 . 
healthy total body weight. These measurements were then made on a 
large sample of  boys and girls at the "keeping fit" days held in 
Illinois. 50 
The measurements employed by Hall were: 
Standing height. Subject standing erect, baref?oted with 
hand on hips, taking a· deep breath and stretching tall. 
Sitting height. Subject seated, stretching tall ; with 
sacrum and head against the stadiometer, knees flexed. 
Knee width. ' Caliper blades intersecting angle when foot 
was placed on stool. 
Hip width at illiac crests. Firm pressure was used on 
obese subjects. 
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Chest width at � pits. The caliper tips were shaped so 
as not to include muscle tissue. It is important that the 
subject breathe normally during ½ and �. 
Chest depth at sternal notch. 
Age in months. 
Weight in light summer clothing, coat and shoes removed. 
Thigh length when seated as in X2, tape extending from 
sacrum to patular tendon. 
Thigh circumference midway between knee and crotch, subject 
standing on both feet without tensing leg muscles. 
Leg length when seated, legs straight, tape extending from 
sacrum to heels. 5 1  
50n. M. Hall, R .  L. Cain and C. M. Tipton, " Keeping Fit, An 
Evaluation of  the Fitness of Illinois Young People, " Cooperative Exten­
sion Service Monograph, University of Il linois, Urbana, Illinois, 1965, 
p. 13. 
51Ib1" d . ,  14 15 pp. - • 
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In taking the above measurements Hall urges that directions be 
followed carefully to prevent systematic biases from occuring through­
out the total sample. 52 
The subjects included in Hall's study were average in fitness. 
Due to the fact that because he wanted a fit sample to cal�ulate a re-
gression equation, he elimina.ted the extremes in body type , and , by 
using .a strength test, eliminated the weak individuals also. This pro­
duc·ed a good sample of  heal thy children with a certain degree of  
fitness. 5 3 
Later Hall stated: 
In our first regression equations, we used X1 and X7 to predict 
weight. Even though the multiple R values were above . 96, we found 
that we often underpredicted the weight of the older, well­
developed, firm-muscled boys, who had large thighs and longer than 
average trunks. For this reason we added variables x9 to x10 and 
X11 • Furthermore, since we wanted to use " predicted weight" as a 
fitness index, we thought weight should be predicted from a " fit" 
sample. We sought to eliminate the " soft-fat" and "thin-weak" indi­
viduals from the sample by rejecting all individuals scoring below 
. 90 on the standard score table for broad jump and 400�yard run. 
Approximately 35 per cent of 3, 578 boys and 1 ,778 girls were 
rejected. 54 
52 
53 
54 
Ibid. , 
Ibid. , 
Ibid. , 
p. 15. 
p. 15. 
p. 15. 
This group of eleven variables was reduced to five: Standing 
height, thigh circum ference , hip width, chest width and chest depth. 
28 
By using the following regression equation healthy body weight could be 
calculated: 
Boy's Predicted Weight = 2.4919 x Height + 2 . 0825 x_ Thigh Cir­
�umference + 3. 3925 x Hip Width + 
5 ; 3074 x Chest Width + 5. 8129 x Chest 
Depth - 205 . 621. 
55
Ibid., p. 16. 
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CHAPTER I I I  
METHODS AND PROCEDURES 
CHAPTER III 
METHODS AND PROCEDURES 
I. SOURCE OF DATA 
Subjects for the study were four hundred eighteen wrestlers from 
thirty-eight schools competing in the district tournaments in four of 
the _eight districts in South Dakota. These districts were. selected 
because o f  location and district tournament dates. At Sioux Falls and 
Mitchell, the wrestlers weighed in on Friday afternoon and wrestled the 
first round that evening. At Brookings and Webster the weigh ins were 
scheduled Saturday morning. This fact made it possible for the investi­
gator and his assistant to measure subjects at two sites, thereby 
decreasing possible error by having more people taking the measurements. 
The five measurable variables used by Hall to predict total body weight 
were t�ken from each competitor. The measuring took place Friday and 
Saturday, February 8th and 9th at the sites of  the previously stated 
district tournaments. 
II. COLLECTION OF DATA 
The form used for the collection of  data may be · found in Appendix 
A. Data were recorded for each team measured. The investigator's 
assistant measured the subjects at the district sites at Sioux Fal ls and 
Brookings. The writer measured the subjects at Mitchel l and Webster. 
At all sites a competent recorder who was selected from the wrest ling 
3 1  
coaching class at South Dakota State University recorded the measure­
ments. The complete sample, raw data and Hall ' s  pr edicted weights are 
found in Appendix B. 
Tools used for collecting the data. The caliper was corlstructed 
i 
by Professor Roy D. Herold of  the- .Industrial Arts Department at South 
Dakota State University _. It ·was constructed so that the adjustable 
jaw could be m_oved into posi t:i.on for an accurate measurement on a 
standard _steel  rule. (See Figure 1. ) 
A standard Lufken tape mad e of  non-stretch material was used for 
the thigh measurement. The spring was carefully depressed an equal 
distance each time to produce accurate measurements. (See Figure 1. ) 
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F i gur.e 1 .  C a l iper a nd Lu fken Tap e 
F i gur e 2 . Sta nd i ng He ight 
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Figure 3. Hip Width Figure 4 Chest Width 
Figure 5 .  Chest Depth Figure 6. Thigh Circumference 
Measurements to be Included. 
Standing height. Subject standing erect with hands to hips , 
taking a deep breath and stretching tall. This measurement was taken 
when the boy stepped on the scales to weigh in.·- Precaution was taken 
to make sure each subject removed his shoes. (See Figure 2 . )  
Hip width at illiac crests.- Firm pressure was used on all 
subje�ts. In the case of  obese subjects care was taken to make sure 
the jaws of  the caliper were forced down firmly on the illiac crests. 
( See Figure 3. ) 
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Chest width at � pits. The caliper tips were shaped so as not 
to include muscle tissue. It was important that the subject breathe 
normally when the measurement was taken. Firm pressure was applied to 
the rib cage, this is an area where very little subcutaneous fat 
accumulates. (See Figure 4. ) 
Chest depth at sternal notch. I f  the subjects had a hollow chest 
or pigeon breast due to a malformation of the sternum, they were not 
included in the study. The jaws of  the caliper were placed firmly 
against the sternal notch and the spinal column for the chest depth 
measurement. (See Figure 5. ) 
Thigh circumference midway between the knee and crotch. The 
subjects were standing on a bench with both feet flat on the surface , 
spread approximately eighteen inches when the measurement was taken. 
The subject was to relax and not tense the leg muscles . (See Figure 6 . )  
35 
The raw data were then ·punched into computer cards and coded by 
subject, weight class and school. A program was wir ed using this re­
gression equation: 
Predicted Weight = 2. 4919 x Height + 2. 0825 x Thigh Circumfer­
ence + 3. 3925 x Hip Width + 5. 307 x Chest 
Width _+ 5. 8129 x Chest Depth - 205.621 .56 
This information was printed out by school, by weight class 
wrest.led and by weight class · certified. Each gave a quick picture of 
the· total sample. The heavyweight class was not included in the print 
out . 
56 
D. M. Hall, R. L. Cain and C. M .  Tipton, "Keeping Fit, An 
Evaluation of the Fitness of Illinois Young People, Cooperotive Exten­
sion Service Monograph, University of Illinois, Urbana, Illinois,. 
p. 16, 1965. 
CHAPTER IV 
ANALYSIS  AND DI S:USSION OF RESULTS 
The purpose of this study was to utilize Hall's method of  
anthropometric measurements on a select sample of South Dakota 
wrestlers, and to compare the re�ults of Hall's method with the current 
procedure of  establishing minimum weights. 
Data were collected at district tournament sites in Brookings, 
Mitchel�, Sioux Falls and Webster. The raw data, taken as body 
measurements, were converted into predicted total body weights by using 
a multiple regression equation established by Hall. Chapter IV 
presents the tables prepared to analyze the data collected. The dis­
cussion will support the information obtained in the writer's investi­
gation of  the current weight control plan used in South Dakota and how 
Hall's method may aid this plan. 
I. ORGANIZATION OF THE DATA FOR ANALYSIS 
The data obtained from taking Hall's measurements and the certi­
fied weights obtained from the files at the office of  the South Dakota 
Activities Association in Pierre are presented in the following 
sections. Each table, and the implications o f  the table, are discussed 
following the table. 
38 
I I �  FINDINGS 
Table I represents the number of boys of the sample that certi­
fied their minimum weights through the proper procedures as outlined 
in the minutes of  the South Dakota High School Athletic Association 
Wrestling Committee meeting , Septe�ber 23, 1968. 
TABLE I 
PERCENTAGE OF WRESTLERS PARTICIPATING UNDER CERTIFIED WEIGHT, 
AT CERTIFIED WEIGHT, AND AT WEIGHT CLASSES 
OVER CERTIFIED WEIGHT 
Number % Wrestling % Wrestling 
% Wrestling above 
certified weight 
Weight certified at below 
certified at certified certified 1 2 3 
at weight weight weight above above above 
9� 42 73.8% 0.0% 19. 0% 4. 8% 2.4% 
103 30 80. 0% 0. 0% 20.0% 0. 0% 0. 0% 
112 34 64 . 7% 0. 0% 32.4% 2.9% 0.0% 
120 32 68. 8% 0. 0% 28. 1% 3. 1% 0. 0% 
127 43 41. 9% 0. 0% 39. 5% 13. 9% 4. 7% 
133 29 4 1 .4% 3. 7% 48. 3% 6. 6% 0. 0% 
138 29 4 1. 4% 3. 7% 31. 0% 20.7% 0.0% 
145 33  66. 6% 0.0% 24. 2% 6. 1% 0.0% 
154 24 54. 2% 4. 2% 33. 3% 0. 0% 8. 3% 
165 36 50. 0% 0. 0% 47. 2% 0.0% 2. 8% 
175 18 50. 0% 0. 0% 50. 0% 0 . 0% 0. 0% 
HWT 15 100. 0% 0. 0% 00. 0% 0. 0% 0.0% 
Means 61. 1% 0. 9% 31. 1% 4. 8% 1. 5% 
4 
above 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0. 0% 
3. 2% 
3. 1% 
0.0% 
0.0% 
0.0% 
0.0% 
0. 5% 
Thirty-three per cent of the wrestlers competed in weight 
classes above their certif ied weights. This table also includes three 
39 
cases where boys wrestled in weight classes below certi fication. This 
violates the South Dakota Interscholastic Rule: "Part 4, ( c) No 
Matches Below Certi fied Weight. At no time shall a boy wrestle below 
the weight class established by his "Certified Weight" as deter1mined 
by his physician. 1 1 56 
Forty-eight subjects of  the sample used in this study did not 
have a certified weight on file at the South Dakota Activities office . 
This represents 11 . 6  per cent of the total sample. This too is in 
direct violation o f  the current South Dakota rule that states: "Each 
boy shall be given a weight certification by a physician not earlier 
than November 1st. 1 1 57 These errors could be due to the system of  
filing at the activities office or due to the personnel of  the schools 
involved. 
56Minutes South Dakota High School Athletic A s sociation 
Wrestling Committee Meeting, Monday, September 23 , 1968 
57 
Ibid . 
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Table II includes only those schools with entries at all eleven 
weight classes (95 througr. 175) . This table includes seventeen of the 
thirty�eight schools sampled. The writer used the means o f  all eleven 
weight classes for each squad and did not include wrestlers from the 
heavyweight class. 
School 
01 
02 
07 
08 
1 1  
12 
15 
17 
19 
22 
29 
32 
33 
34 
35 
36 
37 
Means 
TAB LE I I  
A CCMPARISON OF THE MEANS OF HALL'S PREDICTED WEIGHTS 
TO THE MEANS OF CERTIFIED AND 
ACTUAL WEIGHTS WRESTLED . 
Means Means of Means of 
of weights certified Halls 
wrestled weights predicted weights 
133. 363 128. 636 135.452 
133.363 130 . 454 136.064 
133.363 120.000 137.290 
133. 363 131. 090 136. 811 
133. 363 129. 727 134. 185 
133. 363 127 . 181 129.214 
133.363 132.090 136. 009 
133. 363 126. 909 130.480 
133.363 132 .. 545 136. 542 
133. 363 129. 545 134.706 
133. 363 130. 181 134 .297 
133. 363 130.272 136.333 
133. 363 129. 545 136. 112 
133. 363 131. 727 134.200 
133. 363 130. 6 36 134.344 
133. 363 130. 545 136. 135 
133. 363 128 . 000 135.240 
133. 363  129 .358 134. 907 
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Table II indicates that · Hall's prediction on the average was 1. 5 
of a pound over the actual wrestling weight class . The doctors certi­
fied minimum weight was 4. 0 pounds lower than the 133. 36 pound mean for 
the actual eleven weight classes, but was 5. 5 pounds below Hall ' s  
prediction. 
Tables III and IV are analyzed together: 
TABLE III 
A CCMPARISON OF HALL'S PREDICTED 
WEIGHT TO ACTUAL WEIGHTS 
WRESTLED WHEN LISTED 
BY CERTIFIED WEIGHTS 
Means Means 
Certified of of 
weight actual Hall's 
weight predicted 
wrestled weight 
95 97. 929 104.026 
103 104 .- 800 115. 708 
112 115. 029 124. 014 
120 122.375 126. 910 
127 131. 744 135. 182 
133 136. 655 143. 230 
138 144. 585 141. 515 
145 148 . 363 146.642 
154 159. 041 153. 354 
165 170. 000 157. 268 
175 175. 000 163. 784 
TABLE IV 
A CCMPARISON OF HALL'S PREDICTED 
WEIGHT TO CERTIFIED WEIGHTS 
WHEN LISTED BY ACTUAL 
WEIGHTS WREST LED 
Means 
Actual Means of 
wrestling of Hall's 
weight certified predicted 
weight weight 
95 95. 000 100. 752 
103 100. 935 114. 204 
112 108. 870 123. 591 
120 116. 676 125. 940 
127 124. 517 130. 153 
133 129.451 138. 112 
138 133. 750 140. 907 
145 142. 272 144.493 
154 146. 7 58 150. 130 
165 159. 896 156. 043 
175 166 !' 366 160. 286 
The 95 pound class does not give a true picture as the mean of 
Hall's predicted weight was lower because some of the wrestlers at that 
weight were younger boys who weighed less than the 95 pound limit. The 
42 
table indicates that Hall's formula over estimates the lighter weights 
and under estimates the heavier weights. At the 138, 145 and 154 pound 
classes the equation indicates nearly 100 per cent without correction 
in both tables. The writer feels that this information shows a trend 
that is explained in Figure 7. 
FLgure 7 shows that Hall's -equation can be used to estimate a 
healthy minimum weight for interscholastic wrestlers in South Dakota. 
Rather ��an plotting individual points representing healthy minimum 
weights, a line of best fit was drawn. It is important that this 
estimate act only as a guide line and that deviations from normal affect 
the employment of the equation. In border line cases it would be safe 
to fluxuate one pound either way from the suggested scale as indicated 
in Table V. 
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185 
180 
175 
170 
165 
160 
155 
150 
145 
140 
135 
130 
125 
120 
1 15 
1 10 
105 
100 
44 
Table V is a scale that can be used to aid the coach and phy­
sician in South Dakota in establishing minimum weight certification for 
wrestlers. 
TABLE V 
GUIDE TO PLACING WRESTLERS IN PROPER WEIGHT C IASSES 
Hall's predicted weight Weight clas s 
to 105 98 
106 to 113 107 
114 to 120 115 
121 to 127 123 
128 to 133 130 
134 to 139 137 
140 to 145 145 
146 to 152 155 
153 to 159 165 
160 to 167 175 
168 to 175 185 
4 5  
II . DIS:USSION 
The investigator found that the current rules established by 
The South Dakota Activities Association were not being followed in all 
cases. The South Dakota Activities Association clearly states that all 
wrestlers should certify and that_ no wrestler shall at any time wrestle 
below his certified weight. 58 It may be that a system of  en forcement 
must be built . into the association to eliminate the in fractions as 
found in this study. Many coaches are obviously unaware of  the rules 
and their implications. Maetozo found that only - 47 per cent of  the 
wrestling coaches lettered in the sport in high school or college and 
few states have any preparational requirements for coaches beyond a 
teaching certificate. 59 
The investigator has recommended a guide to the use of Hall's 
method of  anthropometric measurements. If this proposal is followed, 
the coach and doctor would have guidelines in establishing minimal 
optimum weight classification for wrestlers. It was felt that it is 
nearly impossible for a doctor to recommend a certified weight by 
merely looking at the boy, or by just age, height, and weight factors . 
58Minutes South Dakota High School Athletic Association 
Committee Meeting, Monday, September 23, 1968 . 
59
Matthew G .  Maetozo, Jr . ,  " An Analysis of the Pro fessional Pr e­
paration of  Interscholastic Athletic Coaches in Selected Sports, " 
(Microcard, Master's thesis, Springfield College, Sprin� field, Massa­
chusetts, 1965), pp . 72-74 . 
46 
These discrepancies could be overcome by applying the proposed table 
using Hall's equation to aid personnel involved in weight certifi­
cation. Behnke and co-workers , McCloy , and Hall found that age , 
height , and weight scales were not reliable predictive devices. 60 , 6 1 , 62 
This study could have bee� much more meaningful if the investi­
gator would have utilized a more valid dependent variable. The 
dependent variable used in this study was the weight class in which the 
wrestler_ wrestled. A better dependent variable would have been the 
actual weight of  the wrestler at the time the measurements were taken . 
An attempt was made in this study to establish a regression equation 
but the multiple R value was only . 426. This low multiple R value was 
due to the variability of the size of  the competitor at each weight 
class. With the inclusion of  a valid dependent variable a new 
regression equation could have been established to actually fit 
interscholastic wrestlers in South Dakota. Hall and co-workers used a 
physical fittness test in his study to narrow his sample down to a 
group closely enough related so that total body weight could be used as 
60 Behnke , A. B. , O. E. Guttentag and C. Brodshy. "Quantifi-
cation of Body Weight and Configurations from Anthropometric 
Measurements , " Human Biology , 31: 2 14 -34 ,  September , 1959. 
61 
C. H. McCloy , "Anthropometry in the Service of the Individual ," 
Journal of Health and Physical Education , 5:46-47 , September , 1934. 
62 
D. M. Hall , "Determining Healthy Growth for 4 -H Club Members , "  
Research Quarterly , 35:284 -94 ,  1953. 
a dependent variable. 6 3 
The investigator feels that coaches should carefully evaluate 
the performance of wrestlers during actual competition for signs of 
47 
excessive weight reduction, even though mechanical and mathematical 
guidelines are employed. These sJgns include chapped lips, deep set 
eyes, and early fatigue. Closely -related to excessive weight loss is 
that coaches and wrestlers still have to be educated on proper weight 
control tactics, so as not to practice or recommend semistarvation or 
dehydration tactics to make weight. Duncan, Hensen, Ryan and Cooper, 
in reports on the medical aspects of  sports to the American Medical 
Association, all recommend that the semistarvation or dehydration 
tactics should be abolished. 64, 65, 66, 67 
6 3
D. M. Hall, R. L .  Cain and C. M. Tipton, "Keeping Fit, An 
Evaluation of the Fitness of Illinois Young People, " Cooperative Exten­
sion Service Monograph, University of Illinois, Urbana, Illinois, 1965, 
pp. 13-16. 
64Garfield G. Duncan, MD, "Some Effects of Rapid Weight Re­
duction," American Medical Association Proceedings of the Seventh 
National Conference .Q.Q the Medical Aspects of Sports, November 28, 
1965, pp. 55-58. 
65 
Stanley W. Hensen, Jr., "The Problem of Losing Weight, " 
Amateur Wrestling News, 14: 8, February 12, 1959. 
66 
Allan J. Ryan, "Making Weight in Wrestling," Wisconsin Inter-
scholastic Athletic Association Bulletin, 45: 6 -7, November 29, 1968. 
67 Donald L. Cooper, "Medical Aspects of Weight Control," 
American Medical Association Proceedings of the Eighth National Confer­
� on the Medical Aspects of Sports, November 27, 1966, pp. 36 -39. 
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CHAPTER V 
SUMMARY, CONCLUSIONS, AND RECavtMENDATIONS 
I. PROBLEM 
The purpose of this study was to utilize Hall's method of  
anthropometric measurements on a select sample of South Dakota 
wrestlers and to compare the results of  Hall's· method with the current 
procedure of establishing minimum weights. 
II . DATA 
This study, in which the results of Hall's measurements and 
regression equation were compared with the current method of establish­
ing certification in South Dakota, was undertaken at South Dakota State 
University. A total of  four hundred eighteen subjects were measured as 
directed in Hall's method. The subjects were the competitors in four 
of  the eight district tournaments in South Dakota. 
The data obtained from Hall's measurements were punched into 
computer cards and the cards were coded by school and weight class. A 
computer program o f  Hall's regression equation transferred the raw data 
into predicted body weights. 
The data were analyzed by the use of tables and trans ferred into 
a workable scale by the use of a graph. 
· -
5 0  
I I I . FINDING S  
It was found that the current South Dakota rules in general are 
not being followed by all the schools participating in wrestling in 
South Dakota. It was found that at the smaller weights that Hall ' s  
equation over estimates the minimum weight and at the upper weights the 
equation under estimates the minimum weight. The mean of  Hall's method 
of . measurement was 1. 5 of  a pound above the mean of  the actual weights 
wrestled- while the mean of  the certified weights was 4. 0 pounds below 
the mean of  the actual weight wrestled, in a sample of  seventeen 
schools. 
I V .  CONC LUSION S  
The following conclusions were drawn from this investigation : 
1. The current rules employed by the South Dakota Activities 
Association are not being followed by all the schools 
competing in wrestling. 
2. The current methods of certification are not consistent due 
to the lack of  a reliable  guide. 
3. Hall's equation employed with the investigator ' s  modification 
can be used as a guide to certifying wre_stlers in South 
Dakota. 
4. The current rules employed by the South Dakota Activities 
should be en forced . 
5 1  
V .  RECOMMENDATION S  FOR FURIBER STUDY 
After completing this investigation, the investigator recommends 
further research in the following areas : 
1 .  
\ A study be undertaken to determine the attitudes of ,coaches 
in the state of Soutb Dakota concerning the current 
wrestling - rules as employed in the state and to determine 
if the rules are being followed � 
2. A similar study be undertaken using the measurements and 
regression equation currently being developed by Dr. C. M. 
Tipton of the University of Iowa c 
3. Study ' s  employing other methods of determining lean body 
mass be attempted. 
5 5  
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APPENDIX B 
RAW DATA OBTAINED BY MEASUREMENTS ,  CERTIFIED WEIGHT OBTAINED 
FROM SOlITH DAKOTA ACTIVITIES  ASSOCIATION , 
AND HALL' S PREDICTED WEIGHT 
Schoo l Weight Certi fied Sta nd i ng Thigh H ip Chest Ches t Ha l l ' s 
code wres tled weight height c ircumf ere nee width width depth pred i c ted 
weight 
-
01 095 095 60. 25 17. 00 10. 00 08.75 6 .. 00 095 . 16 1  
0 1  103 095 63. 00 17 . 50 10. 25 09. 50 6. 25 109. 336 
01  1 12 103 63. 50 17 . 50 10. 50 09. 00 6. 75 1 1 1.683 
01  120 1 12 66. 00 18. 75 10. 25 1 1. 25 7. 50 135. 969 
0 1  127 127 66. 50 19. 00 10. 50 10. 50 7.25 133 . 15·0 
01  133 127 67. 00 20. 00 10. 50 
I 
7.25 137.806 10.75 
01 138 127 65. 25 20. 50 10.75 1 1. 25 8. 75 146. 707 
01  145 145 66. 00 20.25 10.75 1 1.25 7. 50 140. 789 
01 154 154 72. 25 18. 50 1 1.25 1 1.25 7.50 154.416 
01  165 165 69. 00 22. 00 1 1. 50 1 1. 00 8. 00 156. 033 
01  175 165 . 7 0. 25 21. 75 12. 00 1 1.25 9. 25 168. 917 
0 1  HWT 70. 75 24. 00 12. 75 12. 50 9. 00 
02 095 095 60. 75 17 . oo 09. 50 09. 25 6. 50 100 .27 0 
02 103 103 63. 50 17 . 50 09. 75 10. 50 7. 00 l lB , 553 
02 1 12 1 12 67.50 17 . oo 10.50 10. 50 7. 00 130. 024 
02 120 120 64. 50 18 . 75 10. 00 10. 50 7 . 25 125. 950 
02 127 127 64. 75 19. 50 10.50 10. 50 6. 25 124. 018 
02 133 127 69. 00 18. 25 10.75 10. 00 1. 00 134 . 559 
02 138 133 7 1. 00 17 . 75 10.25 10. 00 7.25 138 . 259 
02 145 115 70. 25 19. 50 10.75 10. 75 8. 00 _ _ 150. 07 1 
02 154 154 68. 50 21. 00 1 1. 00 10. 25 8. 00 147. 028 
02 165 154 70. 00 20. 25 1 1.75 10. 75 7. 50 151.496 
02 · 175 165 7 3. 00 25. 00 12. 00 1 1.75 7.75 176 .472 
(J1 
-.J 
APPENDIX B ( conti nued ) 
School  W eight Certi fied Standing Thigh Hip Ches t Chest  Ha l l ' s 
code wres tl ed weight height c ircumference width width depth pred icted 
weight 
02 175 165 73.00 25.00 12.00 11.75 7.75 176 .472 
02 HVJT 67.00 27.00 12.00 11.00 9.25 
03 095 63. 75 16.00 09. 50 09. 75 6 . 00 105 .411 
03 103 63.00 16.50 09.00 09.00 6.00 098. 906 
03 1 12 62. 50 17 .50 10.00 10.00 6. 50 � 11. 349 
03 120 66.00 17.50 09.75 09. 50 7.50 122. 382 
03 127 64.75 19. 00 10. 00 10.00 6.00 117 . 17 3 
03 133 67.00 18.50 10.50 10.25 7.50 133.481 
03 138 71. 00 17.75 10.75 11.00 6.75 142.356 
03 145 71. 00 19. 50 11 . 50 10. 75 7.25 150 . 124 
03 154 70. 50 20. 00 11.00 11.00 7. 50 151.004 
03 165 72.50 19.75 1 1.00 11.00 8.00 158. 37 3 
03 175 69. 75 21 .50 11.25 10.50 8. 50 156. 266 
03 HWT 70.50 25. 00 11.25 11. 00 9.25 
04 095 095 · 6 1.25 17 .25 09.75 09.25 6.00 099. 979 
04 103 103 65. 50 17 . oo 09. 75 09.75 7.25 119.968 
04 112 112 65.25 17.75 09. 75 10. 50 6,, 75 121. 198 
04 120 120 66.00 18.25 09.75 09.25 6.25 115 . 351 
04 127 127 66. 75 18.75 10.00 10.00 8. 00 133. 262 
04 133 133 69. 00 18. 75 10. 25 10. 50 7. 25 138.0l l 
04 138 138 68. 50 19.75 10.25 10.25 8.25 143.334 
04 145 145 67.50 20.00 10. 50 09.50 7. 25 132. 417 
04 154 154 70 , 50 20.50 10.75 10.25 6 , 75 142. 856 
04 165 165 66. 50 21.25 11. 00 l l .25 7.50 144. 966 
04 HWT HWT 76. 00 24.50 12.25 11.50 9.75 
0.5 095 095 65. 00 16.25 10.25 09. 50 6.00 110. 264 
05 · 103 103 63. 75 17.25 09.75 10. 00 6.50 113.095 
APPENDIX B ( conti nued )  
School W eight Certi fi ed Sta nd i ng Thigh Hip Ches t Chest  Ha l l ' s 
code wres tled weight height c ircumference width width depth pred icted 
weight 
05 1 12 103 67 .25 16.75 10.25 09. 50 7.25 124 . 178 
05 120 1 12 68. 00 17 . 50 1 1.25 10. 50 6.75 133.402 
05 127 67. 00 18.25 10.75 1 1. 00 7.75 139.243 
05 138 1 38 69 . 25 19 . 25 1 1.25 10.50 7.75 145. 974 
05 145 145 69. 00 20 . 00 10.75 12. 25 7.25 151. 599 
05 154 145 70. 50 19.75 10. 75 1 1.50 8. 25 156. 648 
05 165 165 72 .50 21.25 1 1. 25 1 1. 0Q 8. 00 162. 345 
05 175 165 7 0. 25 22. 00 1 1. 25 ll . 50 8.25 162.407 
05 HWT HWT 74. 00 25 .25 1 1.75 12. 50 9.25 
06 095 095 62 . 25 16.75 09.75 09. 25 6.25 102. 883 
06 103 103 62. 00 18. 75 09. 75 09.75 6. 50 1 10. 532 
06 1 12 103 65. 00 18.50 09.75 09. 50 6 . 50 1 16. 160 
06 120 120 65. 25 18. 50 1 0 . 75 10.25 6.75 125. 609 
06 127 127 67. 25 19. 25 10.25 10.25 7.75 136. 27 1 
06 133 133 · 69. 00 19. 75 1 1.25 10.75 7. 50 146. 266 
06 145 138 70. 00 19. 50 1 1. 00 1 1.25 7.75 151.496 
06 154 154 70. 00 20.25 1 1.25 12. 25 8. 00 160. 667 
06 165 165 70. 00 21. 75 10. 75 12. 50 8. 25 164. 875 
06 175 175 7 1. 50 21. 50 1 1. 25 12. 00 8 , 00 165.68 1  
06 HWT HWT 72. 00 23. 50 1 1.25 1 1.75 9. 25 
07 095 095 62. 50 17 . oo 09.25 09. 25 6 . 50 103. 783 
07 103 103 66. 50 17 . oo 09. 50 08. 75 7. 00 1 14. 852 
07 1 12 103 63. 25 19. 00 09. 75 10.25 7. 00 1 19.727 
07 120 1 12 66. 50 19. 00 10.75 10.50 6 .75 131. 092 
07 127 1 12 67. 00 18. 50 1 1. 00 09.50 8. 00 134 . 104 
07 133 120 69. 00 19. 00 10.25 10.25 7. 00 135.452 
07 138 127 68. 00 20. 00 1 1. 50 1 1. 00 7.25 145. 017 
(Jl 
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APPENDIX B ( conti nued ) 
School W eight Certif ied St.a nd i ng Thigh Hip · Ches t Ches t Ha l l ' s 
c ode wres tled weight height c ircumfer ence width width depth pred i cted 
weight 
07 145 127 6 9 . 00 20 . 25 1 1 . 00 1 1 . 00 7 . 50  147 .786 
07 154 138  . 68 . 50 20 . 25 1 1 . 25 12 . 00 9 . 00 16 1 .4 15 
07 165 145 7 1 . 00 20 . 50 1 1 . 00 1 1 . 00 8 . 00 156 . 17 9  
07 175 138 68 . 50 22 . 00 1 1 . 50 1 1 . 50 8 . 50  160 . 34 8  
07 HNI 145 7 0 .  75 22 . 00 1 1 . 25 13 . 00 8 . 00 
08 095 095 63 . 00 16 . 50 0 9 . 25 08 . 50 5 . 25 092 . 74 1 
08 103 103 65 . 75 16 . 75 10 . 00 10 . 25" 7 . 50  125 . 026 
08 1 12 1 12 64 . 25 18 . 75 09 . 75 08 . 50 6 . 75 1 10 .  957 
08 120 120 67 . 25 17 . 75 1 1 . 25 10 . 75 I 1 .75  139 . 194 
08 127 127 66 . 75 18 . 5 0  10 . 75 10 . 25 6 . 75  129 . 347 
08 133 127 68 . 50 18 . 75 10 . 00 1 1 . 00 7 . 00 137 . 1 18 
08 138 138 70 . 00 1 9 .  75 10 . 00 12 .75 7 . 00 152 . 226 
08 145 145 65 . 50 1 9 . 75 1 1 . 00 1 1 . 50 8 . 25 145 . 037 
08 154 145 6 9 . 00 1 9 .  75 10 . 50  10 . 75 8 . 00 146 . 628 
08 1 65 165 72 . 75 1 9 .  75 1 1 . 50 1 1 . 75 7 . 75 163 . 220 
08 175 165 7 0 . 50 22 . 25 10 .75 1 1 . 25 8 . 75  163 . 434 
08 HWT 175 7 1 . 00 23 . 25 1 1 . 50 1 1 . 50 8 . 25 
09 095 095 57 . 50 15 . 00 0 9 . 00 09 . 50 6 . 75 089 . 091  
09  103 103 58 . 25 15 . 50 0 9 . 50 09 . 75 6 . 50 093 . 57 1  
09 1 12 1 12 66 . 7-5 16 . 00 10 . 00 09 . 75 7 . 25 121 . 849  
09 120 120 65 . 25 16 .75 10 . 00 10 . 00 7 . 00 1 19 . 547 
09 127 65 . 25 17 . oo 10 . 00 10 . 25 T. 50 124 .  301  
09  133  67 . oo 17 . 50  10 . 00 1 1 . 5 0  7 . 00 133 .430  
09 138 133 67 .75 1 9 . 25 10 .75 1 1 . 00 7 . OQ ___  1 38 . 34 1 
09 145 154 64 . 00 18 . 75 10 . 00 1 1 . 5 0  7 . 00 128 . 558  
09  154 68 . 25 1 9 . 50 1 1 . 00 10 . 75 8 . 00 145 . 935 
09 165 165 67 . 75 21 . 00 10 . 75 1 1 . 25 7 . 50  146 . 7 12  
09 175 175 69 . 25 21 . 00 10 . 75 1 1 . 00 8 . 00 152 . 030 
APPENDIX B (continued )  
Schoo l W eight Certi fi ed Sta nd ing Thigh 
code wr estled weight height c ircumference 
09 HWT HWT 70. 25 21. 00 
10 095 095 63 . 50 15. 75 
10 103 103 63. 00 17 .50 
l J  120 120 66.25 18. 00 
10 127 127 63. 25 1 9. 25 
10 133 133 70. 00 1 9.25 
10 138 138 70. 00 1 9. 25 
10 145 138 67.25 1 9.75 
10  154 133  68. 50 1 9. 50 
10 175 165 67. 50 22. 00 
10  HWT 175 65. 75 22. 75 
1 1  095 095 59.75 16.25 
1 1  103 095 63. 25 17 . 25 
1 1  1 12 1 12 64. 75 18. 00 
1 1  120 120 65. 00 18.25 
11 127 127 65.75 19. 00 
1 1  133 127 66.25 1 9. 25 
1 1  138 133 66. 50 18.75 
1 1  145 145 68. 25 1 9. 50 
1 1  154 154 66.25 20. 00 
1 1  165 154 68. 50 20. 50 
1 1  175 165 66. 75 23 . 00 
1 1  HWT 175 7 0. 25 23. 00 
12 095 095 60 . 50 17 . 25 
1 2  103 103 61. 50  17  .50 
1 2  1 12 103 66. 50 17 . 50 
12 120 095 66. 00 17 . 25 
12 127 120 68. 50 18. 50 
Hip ,· Ches t 
width width 
1 1. 25 11.25 
10.25 09. 75 
10 . 00 08. 75 
10 . 25 10.75 
10.25 10. 25 
10. 25 1 1. 25 
10.25 1 L 25 -
1 1. 00 10. 50 
1 1. 25 1 1. 00 
1 1. 25 10. 75 
11. 50 1 1. 75 
10. 00 10. 00 
10. 00 09. 00 
10. 00 09. 50 
10.75 10.75 
1 0.50 10. 50 
11. 00 11. 00 
10. 50 10. 50  
10.75 11. 00 
12. 00 12. 00 
1 1. 00 11. 50 
12. 00 12. 50 
12. 00 12. 59 
09 . 25 09 .25 
09 .50 10. 00 
09 .25 09. 25 
09.75  09.75 
09.75 10. 00 
Chest 
depth 
8. 00 
6.25 
7. 00 
7.25 
7.75 
7. 25 
7.25 
7.25 
7. 00 
, s·.5o 
9. 25 
6. 50 
6. 50 
7.25 
6.75 
6.75 
7 .25 
7. 50 
8. 00 
8. 00 
9. 00 
8.-25 
8 . 00 
6.25 
5 . 75 
6.25 
6 .25 
6. 50 
Ha l l ' s  
pred icted 
weight 
108.265 
108. 868 
130. 924 
1�6. 304 
145. 525 
145. 525 
138 . 277 
142. 920 
153. 027 
10 1.893 
107. 390 
1 19.703 
127 . 1 1 9  
128 . 375 
137. 398 
134. 083 
146. 414 
152. 019 
158.434 
163. 620 
097 . 867 
102. 802 
113.339 
1 15. 922 
127. 535 °' I-' 
APPENDIX B ( conti nued )  
School  W eight Certi fied Stand i ng Thigh 
code wr estled weight height c ircumfer ence 
12 138 127 66 . 50 18.75 
12 145 138 68 . 00 19.75 
12 154 145 69. 50 2 1 . 25 
12 165 165 7 0 .  75 20.75 
12 175 175 68 . 75 2 1 .75  
12 HWT HWT 72. 00 24 . 25 
13 095 095 59 . 25 16 .75 
13 103 103 64 . 50 17 . 25 
13 1 12 112 65 . 50 17 . oo 
13 120 112 63. 75 18. 00 
13 133 127 70. 50 18 . 25 
13 138 138 67 . 25 19. 75 
13 145 145 69. 25 19. 50 
13 154 133 69 . 50 19 . 25 
13 165 154 69.75 20. 75 
13 175 175 74. 50 20 . 00 
14 095 095 62. 75 15 .75 
14 103 103 6 1.75 17 . 25 
14 112 112 63 . 00 19 . 00 
14 120 112  69. 00 17.75 
14 127 120 67 . 00 19 .50 
14 133 127 66.75 19 . 00 
14 138 133 61 ·. oo 19 . 75 
14 145 145 7 0 . 00 19 .50 
14 154 154 68. 50 20. 50 
14 165 165 67. 75 2 1 . 50 
15 095 095 65. 00 15 .75 
15 103 103 63 . 75 17 . oo 
Hip 
width 
10 .75 
1 1 . 25 
1 1 . 00 
10 . 25 
10 . 75 
1 1 . 50 
09. 25 
19.50 
09.75 
1 1 . 00 
11.75 
10 . 25 
10. 00 
1 L 50 
11 . 75 
11. 25 
09 . 25 
09. 50 
10 . 00 
10. 00 
07. 25 
10 . 00 
10. 00 
11 . 25 
11. 00 
1 1 . 25 
10 . 25 
10. 25 
Ches t Ches t 
width depth 
11. 00 7 . 25 
10 . 50 8. 00 
10. 50 7 . 00 
11 . 00 7 . 50 
11. 00 8. 50 
12 . 25 9 . 25 
09. 25 6 . 50 
09. 00 6 . 50 
09 . 75 7 . 25 
10 • 25 I 7: e 00 
11. 25 6 . 50 
10 .. 25 6 . 50 
10 . 50 7 . 25 
11 . 25 8. 50 
12 . 00 8. 25 
12. 25 8. 25 
08. 00 5 . 75 
09. 25 6.75 
09 .75 6 . 50 
09 . 75 6.75 
09.75 7.50 
09 .75 6 ! 25 
10. 25 7. 50 
10 . 50 6. 25 
10. 25 7. 50 
10.75 7 .25 
09. 50 6. 50 
09. 50 7 . 25 
Ha l l ' s 
pred i cted 
weight 
-
136 . 132 
145 . 354 
145. 555 
150 . 644 
155. 252 
095. 164 
142. 734 
1 19. 968 
123 . 13 1  
145 .418 
130 . 046 
139. 348 
155.786 
162. 908 
172. 813 
090 .809  
104 . 7 36 
114. 392 
128. 194 
121 . 885 
1_22. 284 
134. 388 
139 . 645 
143. 08 1 
145 . 343 
112. 129 
115. 977 
APPENDIX B ( conti nued )  
Schoo l  We ight Certifi ed Sta nding Thigh Hip, Ches t Chest Ha l l ' s 
code wres tl ed weight height c ir cumference  width width depth pred icted 
weight 
-
15 1 12 112  65.00 18.00 10.25 10.50 7. 25 126 .482 
15 120 120 65. 25 18. 25 10.00 09 .75 7 . 25 122. 7 97 
15 127 127 65. 25 18.00 10. 50 11. 25 7. 00 130.480 
15 133 138 68. 75 19.25 10.75 11 .00 7.00 141. 326 
15 138 138 66. 50 18.75 10. 25 11.00 8 .25 140 . 248 
15 145 145 67. 25 19. 25 10.75 10.50 8. 25 142. 201 
15 154 145 65. 50 19 . 25 1 1 . 00 1 1. 25 7 . 50 1 38. 309 
15  165 165 68. 50 21. 25 12. 50 11.75 9 . 25 167.865 
15 175 165 66. 50 21. 25 1 1. 50 11. 25 9.50 158. 288 
15 HWT HWT 69 .50 23. 75 13.25 12 . 50 l. 13  
16  103 103 62.75 17 .50 09.00 10.00 6. 75 110 .033 
16 1 12 112 64 . 50 17. 75 09.75 10 . 50 7.00 121 . 566 
16 120 112 65 .00 17. 75 10.75 09.75 7.50 125 . 130 
16 127 127 66. 75 19. 25 09. 75 11.00 7.00 132. 950 
16 133 127 · 70. 50 18.25 11 .00 11.25 6. 50 142. 87 3 
16 138 138 66. 25 20.00 10.50 10. 50 8 . 00 138. 970 
16 145 145 68. 50 1 9. 75 l l. 25 1 1.50 7. 25 146. 548 
16 154 154 68 . 75 20.50 10 . 75 12 . 25 7 . 50 153 .470 
16  165 154 7 1. 00 20. 50 11.00 10 . 75 7. 75 L33 .417 
16 175 165 69.00 22. 25 12 .00 12.00 8. 50 166 .464 
16 HWT 175 7 1 .00 23.00 11.50 1 1 . 25 8 . 25 
17 095 095 57 . 50 15.00 09.00 09 . 75 6. 00 086 .058 
17 103 103 64. 25 16.50 09. 75 09 . 50 7.00 113.032 
17 112 112 63 . 75 18. 25 09.50 10. 25 6 .. 50 115 . 657 
17 120 120 65 . 00 18.50 11.25 10. 25 7 .00 -- 128. 136 
17 127 120 62. 25 19 .25 10 .50 10 . 25 8 .00 126 . 1 13 
17 . 133 127 65 . 75 18.50 10. 25 11 .00 7. 00 130.592 
APPENDIX B ( conti nued )  
School Weight Certi fi ed Sta ndi ng Thigh 
code  vVr e s  tl ed weight height circumferenc e  
17 138 127 64. 00 18. 50 
17 145 138 69. 75 18. 25 
17 154 138 67.75 19. 25 
17 165 154 67. 50 21. 50 
17 175 154 7 1. 25 20.50 
18 095 095 59. 50 17. 25 
18 103 095 65.75 17 . 50 
18 1 12 095 63. 25 17 . 50 
18 120 112 68. 25 17 .75 
18 127 120 68. 25 17. 75 
18 133 127 67 . oo 19. 25 
18 138 133 67. 75 18.75 
18  145 138 7 1. 00 21. 50 
18 165 165 70.00 2 1.75 
18 175 175 · 7 1.00 21. 75 
18 HWT 7 3. 25 23.75 
19 095 095 61. 50 16.50 
19 103 103 68.00 16. 25 
19 1 12 1 12 65. 50 17. 75 
19 120 120 65. 00 17. 75 
19 127 127 65.75 17 .75 
19 133 133 68. 25 18. 50 
19 138 127 69.00 19. 50 
19 145 145 67. 50 19. 50 
19 154 154 69. 25 20. 25 
19 165 165 7 3. 50 21. 25 
19 175 175 74. 00 21. 25 
Hip-
width 
10. 50 
1 1.75 
1 1. 25 
1 1. 50 
1 1. 25 
09.00 
10. 25 
10. 25 
09. 50 
1 1. 75 
10. 75 
10.75 
1 1.00 
10. 75 
12. 00 
12. 75 
09. 25 
10. 25 
09. 75 
10. 25 
10 .75 
10. 25 
10. 75 
10.75 
1 1.75 
1 1.50 
12 . 00 
Chest Chest  
width d epth 
10. 50 8 .00 
1 1. 25 7. 25 
1 1. 25 7. 00 
1 1. 00 9.00 
12. 00 7. 25 
09. 75 6. 50 
09. 50 7. 25 
10. 25 7. 50 
09.75 6.75 
1 1. 00 I 7 . oo 
10. 25 7.75 
11. 00 7.75 
10.75 7. 25 
1 1. 75 7.75 
1 1. 50 8.00 
1 1.75 8. 25 
08. 25 6.75 
10. 25 6. 50 
10. 25 6. 50 
10. 25 7.00 
09. 75 8. 00 
10. 25 7·. 25 
10. 7,5 7. 50 
10. 75 7. 50 
11. 25 8. 00 
1 1. 25 7. 75 
1 1.00 8. 00 
Hal l ' s 
pred icted 
weight 
-
130. 239 
147. 908 
14 1. 858 
157 . 067 
158. 6 16 
098. 634 
122.002 
121. 206 
124. 629 
140. 349 
137. 345 
142. 153 
150. 51 1 
157. 988 
164. 847 
096 . 396 
124. 627 
1 19. 824 
123 . 18 1  
129. 906 
134. 295 
144 .050 
140. 312 
155 . 187 
165. 559 
168. 627 
APPENDIX B ( conti nued )  
School W eight Certi fi ed Stand ing Thigh Hip : Ches t Chest Ha l l ' s 
c ode  wres tled weight height c ircumf ere nee width width d epth pr edicted 
weight 
19 HWT 175 74. 00 22. 25 1 1 . 75 12. 00 8. 50 
20 120 120 64. 50  18. 00 10 . 00 09 . 50 7. 00 1 17 . 627 
20 133 133 69. 00 18. 00 10 . 25 10. 75 7. 00 136. 323 
21) 138 127 69. 00 18. 00 1 1. 00 10.75 7 , 75 143 . 227 
20 145 138 67. 00 20. 25 1 0 . 50 10. 50 7.75 139. 906 
20 154 138 67. 25 20. 75 10.75 10 . 50 7.75 142. 418 
20 165 165 68. 00 20 . 25 1 1 . 25 1 1 . 50 .  8 .25 153 . 156 
20 175 165 7 1 . 50 16.25 10 ,75 1 1. 00 8. 00 147. 744 
21 120 120 62. 00 19 . 25 09. 75 09. 75 i 7-. 25 1 15. 932 
2 1 133 133 67. 75 19 .25 10.50  10 .25 7. 75 138 . 365 
21  145 145 7 0.25 19. 50 10. 50 1 1 . 50 7. 50 150. 297 
2 1 175 165 72 . 00 20 . 75 10.75 10. 50 7.75 154 . 255 
22 095 095 62.25 15. 75 09. 75 09. 75 6 . 25 103. 454 
22 103 103 64. 50 16. 5 0  10. 25 10. 75 7. 25 123.439 
2?. 1 12 1 12 64.50  16 . 00 09 . 50 10.75 7. 25 1 19. 853 
22 120 120 66. 50 16. 00 09. 50 09. 75 7. 00 1 18. 077 
22 127 120 63. 75 18. 25 10. 50 1 1 . 50 7. 50 13 1.496 
22 133 133  66. 50 18. 5 0  1 1. 00 1 1 . 00 7.25 136.459 
22 138 133 68. 25 17 .75  1 1.25 1 1. 00 8. 00 144 .466 
22 145 127 66 . 00 19. 00 1 1. 50 10. 25 8. 00 138. 330 
22 154 154 72 . 25 17. 50 1 1. 00 1 1 . 00 8 . 75 157 .424 
22 165 154 68 � 00 19 . 50 1 1 . 75 1 1 .  75 8."50 156. 07 0 
22 175 165 68. 75 20. 00 1 1 . 50 1 1. 00 8.25 152. 699 
22 HWT 70. 75 20. 50 12. 25 1 1 . 50 8 . 00 
23 095 095 63 . 50 16. 00 10. 50 09. 50 6. 50  109. 760 
23 103 103 64.50  16. 75 09 . 75 09. 75 6. 50 1 12. 596 
23 1 12 103 63. 25 17 . oo 12 . 00 10. 00 7.25 123. 322 
APPENDIX B ( continued ) 
School W e ight Certi fi ed Stand ing Thigh Hip Ches t Chest  Ha l l ' s 
code  wrestled weight height c ircumfer ence width width depth predicted 
weight 
23 120 112 64. 50 18. 50 10.00 10.25 7. 75 127 . 009 
2J 127 120 66. 00 18. 00 11 .25 11. 00 7. 25 135.020 
23 133 127 64. 75 19.75 10.50 11. 00 7.50 134 .458 
23 145 145 67 .25 19. 75 10. 75 11 . 00 7.75 142. 989 
23 154 138 67. 50 19.25 12. 00 11. 75 8. 00 152. 246 
23 165 165 69. 00 20 .25 12. 00 11. 75 8.75 162 . 426 
23 175 175 71. 50 21. 25 12. 00 11. 75 8.50 169.285 
23 HWT HWT 73. 00 23.00 12.50 12. 50 9. 00 
24 095 62.25 17 . 50 09.75 09. 25 6.50 105. 898 
24 103 103 64.75 16. 75 09 . 50 09. 75 '6. 75 113 . 824 
24 112 112 65.25 17 . 50 11.00 09 .75 7.25 124. 627 
24 120 120 62.50 19.25 09.75 10.75 7.25 122.486 
24 127 127 70.50 18 . 00 10.75 10.25 7.25 140. 557 
24 133 127 65.75 19. 00 10.25 10.75 8.25 137 .573 
24 138 138 . 68 . 75 18. 50 10.75 09. 75 8.00 138. 943 
24 145 138 72. 00 18 . 50 1 1. 50 1 1.25 7. 00 151. 734 
24 154 154 71. 00 19. 75 12.25 11.25 7.50 157. 296 
24 165 154 68.25 20. 75 11.75 11.25 8. 50 156. 643 
24 175 165 69. 25 21. 50 12. 00 11. 50 8. 00 159. 965 
24 HWT HWT 73.25 23.50 12. 50 13. 50 9. 50 
25 095 095 57. 50 17 .75 10.25 09. 50 6. 50 097 .604 
25 103 64. 00 17 .25 09. 75 09. 75 7. . 00 1 15. 298 
25 112 112 63. 75 17 . oo 10. 25 11. 00 7 . 75 126. 845 
25 120 112 64. 00 17 .25 10 .75 10. 75 7 . 00 123. 998 
25 127 64. 75 18. 25 10. 50 10. 50 8. 5Q - - - - 134 .494 
25 133 67. 75 20.00 10.25 11.75 7.50 145.587 
25 . 138 138 67. 75 18. 00 10.75 12. 00 8. 00 147. 352 
APPENDIX B ( continued )  
Schoo l W e ight Certi fi ed Sta nding Thigh Hip Chest Chest  Ha l l ' s  
code wres tl ed weight height circumferenc e  width ·width depth pred icted · 
weight 
25 145 145 69.25 19. 00 11.00 11.00 7.75 147 .259 
25 154 69 . 50 19 . 75 10 .50  11 ._50 8. 00 151. 855 
25 165 68.00 20.25 12.50 11.50 9.00 161. 756 
25 175 165 69. 25 22.50 10. 50 11.00 8. 00 154. 305 
25 HWT 7 3.25 21.50 12.75 13.00 9.50 189. 158 
26 095 095 57.25 16.00 08. 75 09.25 7.00 089.828 
26 103 095 59.25 17 . 75 09 . 25 10. 00 7.00 104 .133 
26 112 112 64. 75 18. 00 11. 00 10 . 25 ' 7.50 128.530 
26 127 127 66. 50 17 .50  11.25 11.00 6.00 127. 959 
26 133 65.75 18.50 10.00 10.75 s . oo 134.230 
26 138 133 68 .75 18.50 11. 00 11. 00 7.25 142. 066 
27 095 62. 50 15.00 10. 25 09.00 6.00 098 . 777 
27 120 65.25 17 .50 10.50 10.00 7.00 122.805 
27 127 66. 25 18.75 09.50 09.50 7.00 121.854 
27 133 64.00 18.50 10. 50 10.75 8.00 131.566 
27 138 66 . 50 18.75 10.75 10.25 7. 75 135.057 
27 145 64.50 19.50 10.00 09.50 7.00 120. 751 
27 154 67.75 20. 00 11.75 10.50  8.00 146. 948 
27 165 66.50 20. 00 11. 00 10. 75 7.50 139.709 
27 175 72. 25 21. 00 11.00 11. 75 .7.50 - 161.427 
27 HNI 68. 00 20. 00 10 .75 10.75 9. 00 
28 095 095 60.75 16.25 09.25 10 .-00 6.25 100. 388 
28 103 103 63.75 17 .25 10. 00 10.25 6.50 1 15. 270 
28 112 65.00 17 .50  10.25 10. 50 8.00 119.325 
28 127 127 66.75 19. 00 10. 50 09.75 7.00 128. 340 
28 133 133 68.50 19. 00 1 1. 00 1 1.00 7.50 143. 937 
APPENDIX B ( continued ) 
School  Weight Certi fi ed Sta nding Thigh Hip Chest Chest Ha l l ' s 
code wres tled weight height circumference width width depth predicted 
weight 
28 138 133 67 . 50 1 9 . 00 1 1 . 00 10 . 50 7 . 00 135 . 885 
28 145 138 67 . 25 1 9 . 50 1 1 . 00 1 1 . 00 8 . 50 147 . 009  
28 154 145 69 . 25 1 9 . 75 1 1 . 50 1 1 . 00 8 . 00 15 1 . 97 1 
28 165 69 . 25 2 1 . 25 12 . 00 12 . 00 7 . 50 1 159 . 192 
28 175 69 . 25 2 1 . 50  1 1 . 50 1 1 . 25 8 . 00 156 . 942 
28 66 . 50 23 . 00 1 1 . 50 1 _1 . 00 9 . 25 
29 095 095 58 . 00 16 . 00 09 . 00 0 9 . 00 7 . 25 092 . 672 
29 103 095 62 . 25 17 . 25 10 . 00 09 . 50 7 . 50  1 13 . 365 
29 1 12 1 12 66 . 50 17 . 25 10 . 50 10 . 25 7 . 00 126 . 726 
29 120 120 65 . 25 18 . 50 10 . 75 09 . 50 7 . 75  127 . 44 1  
29 127 127 67 . 50 1 9 . 00 1 0 . 50 09 .  75 7 .75 134 . 568 
29  133  127 66 . 50 1 9 . 00 10 . 75 10 . 25 7 . 25 132 . 672  
29  138 133 67 . 50 1 8 .  75 10 . 50 1 1 . 50 8 . 00 144 . 789 
29 145 145 · 68 . 25 1 9 . 50 1 1 .75 1 1 . 25 8 . 00 15 1 . 133 
29 154 138 67 . 00 20 .75 10 . 50 10 .75  7 , 50 140 . 82 1 
29 165 165 69 .  75 20 . 50 1 1 . 00 1 1 . 00 8 , 00 153 . 082 
29 175 165 7 0 , 25 22 . 00 1 1 .  75 1 1 . 00 8 . 00 159 .  996 
29 HWT 175 69 .50  24 . 25 13 . 00 12 . 00 9 . 25 
30 095· 095 6 1 . 00 16 . 50 09 .50 09 . 25 6 . 75 101 . 305 
30 1 12 1 12 66 . 50 18 . 00 10 . 00 09 . 50 7 . 50 125 . 5 17 
30 120 120 65 . 00 17 . 50 10 . 25 10 . 25 8 . 00 128 , 573  
30 127 127 62 . 25 18 . 75 1 0 . 50 10 . 00 7 . 00 1 17 . 932 
30 133 127 66 . 50 18 . 25 10 . 25 10 . 25 7 . 50  130 . 867 
30 138 133 66 . 50 1 9 . 50 10 . 50 10 . 00 8 . 00 135 . 898 
30 145 145 69 . 00 1 9 . 25 1 1 . 00 1 1 . 75 7 . 00 146 . 77 8 
30 165 165 7 1 . 50 20 . 00 1 1 . 25 10 . 50 8 . 00 154 . 5 96 
30 HWT HWT 69 . 50 22 . 00 12 . 00 12 . 00 7 . 50  
APPENDIX B ( continued )  
Schoo l W eight Certi fi ed Sta nd ing Thigh Hip Ches t Ches t Ha l l ' s 
code wrestl ed weight height c ircumference  width .width depth predi cted 
weight 
-
31  095 59. 25 16.00 09. 25 09 . 25 7.00 096. 508 
31 103 62 . 00 16.75 10. 25 09. 25 6 . 75 106. 862 
31 112 68. 50 18.75 11 . 25 10 . 25 6 . 50 131. 979 
31 120 69.00 19. 25 1 1. 25 1 L 25 7 .75 149. 332 
31 154 68. 75 20 . 25 11 . 25 11 . 50 7.50 150. 665 
31 HWT 70. 25 24 . 00 12 . 75 12 . 75 9. 75 
32 095 095 62. 00 16 . 50 10 .00 09. 25 6. 00 101. 134 
32 103 103 65. 75 16. 75 10.00 10 .00 6 .00 114. 980 
32 - 1 12 103 64. 75 17 . 50 10 .75 09. 5Q · 7 . oo 119 .753 
32 120 120 67 .00 18 . 25 10. 25 10 . 50 7 .00 130. 533 
32 127 127 66.00 17. 25 10 . 50 10. 25 7 .00 125. 480 
32 133 133 68. 50 19. 25 10 . 25 10 .00 7. 50 136. 606 
32 138 133 70 .00 18.00 11. 25 11 . 00 7 . 25 144 . 988 
32 145 145 69 . 50 19 . 75 11 .00 09. 50 8 . 50 145 . 843 
32 154 154 67 . 25 20 . 50 11.50 12 . 00 8. 50 156. 763 
32 165 145 68 . 75 21 .00 11 .50 11 .50 8. 50 158. 888 
32 175 175 7 1 . 50 21 . 25 12. 25 11 .00 8 . 25 164 . 699 
32 HNI HWT 72. 00 27 . 25 13.00 13.00 9. 10 
33 095 095 65 .00 15 . 25 09 . 75 09 . 75 6 . 50 1 10 . 7 18 
3 3  103 095 65 . 75 16 .75 10. 25 09. 75 7.75 124. 674 
33 112 112 64 . 25 16 . 75 09 . 00 10 .00 6 , 75 112. 209 
33 120 120 66 . 00 18. 50 10 .00 10 . 25 6. 25 122. 027 
33 127 120 67 .00 18 . 25 10. 25 10. 25 7.00 129 . 206 
33 133 127 70 . 00 19 .00 10 . 25 li '. 50 8 . 25 152 . 144 
33 138 1 38 68 . 75 19. 50 10. 75 09. 75 8.00 141. 026 
33 145 145 69 . 50 19 .00 10 .00 11 .00 7 . 50 143.037 
33 154 154 68. 00 21 . 25 10. 50 1 1. 25 7.50 147 .008 
APPENDIX B ( conti nued ) 
School W eight Certi fi ed Sta nding Thigh Hip Ches t Ches t Ha l l ' s  
c ode wrestled weight height c ircumfer ence width width depth predicted 
weight 
--
33 165 154 74. 25 20. 25 1 1. 50 1 1. 50 7. 75 166. 672 
33 175 165 67.75 22. 25 1 1.00 12 .00 8. 25 158. 504 
33 HWT HWT 7 1. 75 24 . 25 10 . 75 1 1. 75 9 . 25 
34 095 095 6 1. 00 17 . 25 09. 25 09.75 6 . 75 104 . 67 3  
34 103 103 66. 50 50. 50 09. 75 09. 75 6. 75 1 1 6 . 4 30 
34 1 12 1 12 66 .00 16. 25 10 . 75 10.00 6 . 50 120.012 
34 120 120 68.75 18 . 25 09 .75 · 10 � 25 8. 00 137 . 684 
34 127 1 33 66 .50 17 . 50 09.75 10. 50 6. 25 121 . 669' 
34 . 133 133 69.00 19 . 75 10. 25 10. 50 7. 50 14 1. 547 
34 138 1 33 70 .00 19. 25 1 1.50 10 . 25 7.75 147. 365 
34 145 145 68. 00 20 .00 10. 75 10. 75 7. 50 112. 599 
34 154 145 68. 75 2 1. 75 10. 50 10. 75 8 . 00 150. 107 
34 165 165 69. 25 20 . 25 10.75 1 1 .00 7.00 144. 655 
34 175 165 65.75 22. 25 10. 25 12 . 25 7. 75 149. 396 
34 HWT HWT 72. 50 24. 75 1 1. 75 1 1. 50 9.00 
35 095 095 62. 75 16. 50 09. 25 09. 50 6 . 25 103. 239 
35 103 103 63. 50 17. 75 09. 25 10. 00 6.75 1 13 . 27 1  
35 1 12 1 12 67. 50 17 . 50 10 . 25 09. 50 7.50 127. 8 16 
35 120 120 66. 50 18. 50 10. 25 10. 25 6 . 75 127.028 
35 127 127 67. 25 17 . 75 10. 25 10. 75 6. 50 128. 535 
35 133 127 67 . 50 18. 75 10. 25 10. 75 7. 50 137 .054 
35 138 133 . 68. 00 19.00 10. 75 10. 75 . 8 . 00 143 .423 
35 145 145 70. 50 19. 50 10. 50 10. 75 7. 25 145 .486 
35 154 145 67.75 20. 75 10. 25 l I. 25 7. 75 145. 948 
35 165 165 67.00 2 1. 50 1 1. 50 1 1.00 8. 50 152.9 15 
35 175 165 68. 00 2 1. 75 10.75 1 1. 25 8. 25 153. 257 
35 HWT HWT 69 . 50 25. 25 1 1. 00 10. 75 7.75 
APPENDIX B ( continued ) 
Schoo l Weight Certi fied Sta nd i ng Thigh Hip Ches t Ches t Ha l l ' s  
code wres tled weight height c ircumference  width width depth pred icted 
weight 
36 095 095 62. 50 15.75 10. 25 09. 25 7. 50 110. 385 
36 103 103 65. 50 16. 00 09. 25 09.50 7 . 25 114 . 863 
36 112 112 66. 25 18. 25 10 . 25 08 . 75 7. 25 120. 829 
36 120 112 69. 00 17 . 50 11. 50 10. 25 6. 25 132. 509 
36 127 120 67 . 25 18. 50 10. 00 09 .50 7 . 75 129 . 881 
36 133 127 66. 25 18. 50 10. 50 10. 75 8. 00 137 . 173 
36 138 138 66. 25 20. 25 10.75 11. 00 7 . oo 137 . 179 
36 145 145 69.75 19.50 10.50 11. 00 8 .• 00 149. 304 
36 154 154 72. 25 20.75 11. 25 10. 25 I 1 •. 25 152. 341 
36 165 165 68. 25 20 . 25 10.75 10. 25 9. 25 151. 261 
36 175 165 70. 50 21. 50 11. 50 10.75 8.75 161. 763 
36 HWT HWT 7 3. 00 23. 25 12.75 12. 00 7.75 
37 095 095 63. 50 15. 50 10 . 25 09.75 6. 75 110. 651 
37 103 095 63. 00 17 . oo 09. 75 09. 75 6 . 50 109. 379 
37 112 112 63. 00 18. 00 10. 50 10. 00 6 . 00 112 .426 
37 120 112 65. 00 18. 00 10. 25 10. 25 8. 00 129. 515 
37 127 127 66. 25 18 . 50 11 . 25 11. 25 7 . 25 138. 011 
37 133 133 69. 50 19. 00 10. 75 11. 00 7. 00 112. 675 
37 138 138 67. 50 19 . 50 11. 00 11. 25 7.50 143. 812 
37 145 138 69. 50 20. 00 10. 75 10 . 25 7. 50 143 . 683 
37 154 138 69. 50 20. 25 10.75 10.75 7 1150 146 . 857 
37 165 145 70. 50 20. 00 11. 00 10. 50 7. 75 149. 803 
37 175 175 70. 50 22.50 11. 00 10.50 8. 75 160. 822 
37 HWT 175 74. 50 20 . 00 13 . 25 11. 25 7. 50 
38 095 095 60 .50 16.75 09. 50 09. 50 7. 00 103. 360 
38 103 095 64. 00 17 . 25 09. 75 09. 00 6. 25 106 . 958 
38 112 095 62.75 18. 25 09. 25 09. 50 7.50 1 14 .149 � 
I-' 
APPENDIX B ( conti nued ) 
Schoo l We ight Certi fied Stand ing Thigh 
code wres tled weight height circumf ere nee 
38 120 120 67 . 00 17 . 25 
38 127 120 68 . 00 1 9 . 25 
38 133 127 67 . 25 1 9 . 25 
38 138 133 68 . 25 1 8 . 75 
38 145 145 6 9 . 50 1 9 . 50 
38 154 145 70 .50  20 . 25 
38 175 154 7 1 . 00 20 . 00 
38 HWT HWT 7 1 . 50  26 . 25 
Hip , Chest  
width width 
10 . 00 10 . 25 
10 . 50 10 . 25 
1 1 . 00 10 . 75 
10 . 50 10 . 25 
1 1 . 25 10 . 50 
1 1 . 50 1 1 . 00 
1 1 . 00 10·. 50 
13 . 00 12  .. 00 
Ches t 
depth 
7 . 25 
6 . 50 
7 . 25 
7 . 50 
7 . 25 
7 . 75 
7 . 75 
9 . 25 
Ha l l ' s 
pred icted 
weight 
127 . 729 
13 1 . 722 
1 38 . 563 
137 . 1 17 
144 . 212 
154 . 674 
15 1 . 049 
-..J 
I\) 
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